Relevance of inter- and intraventricular electrical dispersion to arrhythmogenesis in normal and ischaemic rabbit myocardium: a study with cromakalim, 5-hydroxydecanoate and glibenclamide.
This study aimed to investigate the role of electrical dispersion in arrhythmogenesis by using K(ATP) channel modulating agents. Monophasic action-potential duration (MAPD90), effective refractory period (ERP), and conduction delay were measured at three ventricular sites in isolated working rabbit hearts. Cromakalim (10 microM), glibenclamide (3 microM), or 5-hydroxydecanoate (100 microM) were administered before and throughout 30 min of regional ischaemia and 15 min of reperfusion. Before ischaemia, cromakalim reduced MAPD90 and ERP in all areas and facilitated induction of ventricular fibrillation in five of 12 hearts. In these hearts, cromakalim increased interventricular ERP dispersion from 17 +/- 5 to 38 +/- 5 ms. During ischaemia, cromakalim decreased MAPD90 dispersion within the left ventricle from 84 +/- 5 to 44 +/- 4 ms, but did not affect ERP dispersion and arrhythmogenesis. 5-Hydroxydecanoate had no effect on MAPD90 and ERP shortening or dispersion during ischaemia and reperfusion and was not antiarrhythmic. Glibenclamide reduced forward flow to zero, preventing further electrophysiologic studies. In conclusion, in this model, an increase in interventricular ERP dispersion predisposes to ventricular fibrillation in normoxic conditions after cromakalim administration. However, a decrease in ischaemia-induced MAPD90 dispersion by cromakalim does not affect arrhythmogenesis. A lack of effect of 5-hydroxydecanoate on electrical dispersion during ischaemia is accompanied by a lack of antiarrhythmic activity.